The paper [8] by Yang and Geng presents a class of parallel manipulators that has an efficient closed form solution to its forward kinematics. This Correspondence points to some missing insights in that paper (and in many others), especially with respect to singular configurations.
Introduction
Most literature on parallel manipulators considers so-called Stewart-Gough platforms, i.e., a fixed base and a moving end effector are connected by six prismatic, actuated "legs" attached to base and end effector by means of universal and/or spherical joints. It is well known that the forward kinematics of arbitrary Stewart-Gough platforms are difficult to solve. However, these kinematics become much easier for some special geometries. The cited paper, [8] , proposes one such special geometry: if A i and B i (i = 1, . . . , 5) denote the vectors (on end effector and base, respectively) between one (arbitrary chosen) "zeroth" attachment point and the five other attachment points on the platform, then the special geometry is called linearly related if there exists a 3 × 3 matrix M such that:
The most difficult equation in the forward position kinematics is then a quartic in one variable. Only eight different solutions exist, four of those being mirror images of the four others with respect to the base.
Discussion
Our first comment concerns some important missing references to earlier, original work: (i) the authors neglect the work on the so-called "321" geometry by Nanua and Waldron, [4, 5] , which pre-dates theirs, (ii) the linearly related geometry has already been published in 1996 in [1] , and (iii) a special case hereof (base and end effector are similar hexagons, i.e., M in Eq. (1) is a multiple of the unity matrix) was presented by several authors, [2, 6, 7] , also long before the paper under discussion.
Our second comment concerns the fact that an important geometric constraint has not been made explicit: the base and end effector must be planar ; the contrary is suggested by the definition (1) that seemingly involves arbitrary three-vectors.
Our next two comments relate to a potentially dangerous lack of insight concerning the occurrence of singular manipulator configurations.
First, the authors give a numerical example of their algorithm, using M = diag(.5, .5, 0) in Eq. (1). They motivate this choice by stating that "in most real world designs, symmetries are often desirable." However, this is not the case, on the contrary: symmetries in the geometries of base and end effector increase the risk of coming up with "architecturally singular" parallel manipulators, [3] , i.e., manipulators that always have a passive degree of freedom which cannot be blocked by the available actuators. This fact was already stated explicitly in, e.g., [1] and [2] .
Secondly, our final and most serious comment concerns the fact that the described family of parallel manipulators is in a singular configuration whenever the end effector plate is parallel to the base plate. Remark that this is not just an isolated singular point, but a whole manifold of singularities! Mathematically speaking, the Jacobian matrix J becomes rank-deficient in a singular configuration. This 6 × 6 matrix J describes the velocity transformation between joint space and Cartesian space:
with t the instantaneous velocity ("twist") of the end effector corresponding to the velocitiesq j (j = 0, . . . , 5) of the actuated prismatic joints. Using the notations from [8] , the transpose of the jth row J j of the Jacobian matrix J is (proportional to):
L j is the vector along the jth leg, B 0 = 0, and L 0 = p, i.e., the vector between the origins of the reference frames on both platforms. Taking into account Eq. (1), the following relationship connects B i and L i :
with R the rotation matrix between base and end effector reference frames. Hence, the ith row of J becomes
If the end effector is parallel to the base, R is of the form  times the third row from the ith Jacobian row. The transpose of the resulting matrix then looks like
with α k some real scalars. The determinant of this matrix vanishes, and hence the manipulator is in a singular configuration.
Conclusions
The importance and abundance of singularities is usually severely underestimated in the literature on parallel kinematic chains. As a rule of thumb, one should not strive to introduce symmetries and linear relationships in the geometry of base and end effector.
